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THE COVER
Keeper or not? That seems to be
what this freckle-faced young angler
is wondering.
He's James R. Clark of
Dover-Foxcroft, pictured in 1962 as
he attended Camp Jordan, Junior
Conservation Camp at Branch Lake,
Ellsworth.

AG 25 '66

Eugene P. Hart

The
Fish
River
Drainage
By Kendall Warner
Fishery Biologist
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and trout fishing in the
Fish River drainage has attracted fishermen for many
years. The diversity of water areas
offers a wide variety of fishing possibilities, ranging from trout fishing in
small brooks and ponds to salmon
and togue fishing in larger lakes.
Early residents used the game fish
populations mainly as a source of
food, but sport fishing became important on the larger lakes about
seventy years ago when the Bangor
and Aroostook Railroad "opened
up" the Fish River waters to sportsmen who desired to fish and canoe
in wilderness surroundings.
Fish River is a major subdrainage
of the St. John River system, running
from the headwaters at Clayton Lake
in the west and Long Lake in the
east to its confluence with the St.
John at Fort Kent. The sixty-nine
lakes and ponds in the drainage offer
a wide variety of habitat and sport
fishing for cold-water game fishes.
The most widely known group of
waters in the drainage is the Fish
River Chain of Lakes, the eight largest lakes in the drainage, which include Fish, Portage, St. Froid, Eagle,
Square, Cross, Mud, and Long
lakes. During the late 1800's these
lakes were known for their excellent
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fisheries for lake trout ( togue) and
brook trout. Large populations of
lake whitefish were also present. In
1894, landlocked ·salmon and smelts
were introduced and rapidly became
established. Lake trout and whitefish populations gradually declined,
and at the present time only remnant
populations are found in the lower
seven lakes of the chain.
Brook trout are present in nearly
every lake or pond in the drainage at
some season of the year. Many of
the smaller ponds have only recently
become accessible by gravel roads
built for lumbering purposes; many
others are still accessible only by
trail or jeep road. Fishing pressure
on the smaller trout ponds varies
with ease of access and quality of
the trout· fishing available.
Trout
fishing quality in turn depends on
the characteristics of each body of
water and its ability to produce and . ,
support trout.
The Fish River • 1
drainage has both deep, cold-water,

trout ponds and those that are shallow and spring-fed. The trout fisheries of most of the better ponds are
maintained by natural reproduction
in gravel riffles of inlets, in areas of
spring influence, or along gravelly
shores.
The best trout fishing is usuaJly
found in those waters which are relatively free of other kinds of fish that
compete with trout for food and
space and reduce trout production.
One pond has been chemically reclaimed to reduce this competition
and there are several other possibilities.
Although brook trout were formerly a dominant species in the sport
fisheries of the larger lakes, fewer
trout than salmon are now ordinarily
taken by anglers in most larger lakes.
Variation in abundance of trout in
the catch is considerable in different
years and from lake to lake. This
va.ri~tion is q.uite . likely related to
quality and extent of spawning areas
Maine Fish and Game - Summer, 1966

and fluctuations in spawning success
and survival. The trout catch in the
large lakes is made up mostly of
two-, three-, and four-year-old fish.

S

are now present in sixteen
lakes and ponds ir the drainage.
Sizable salmon populations are present in most of the eight major lakes
in the Fish River Chain, but the
populations are less stable in the remaining lakes, and salmon fishing
tends to be sporadic.
Early reports on the Fish River
Chain stressed the excellent quality
of the salmon fishing and the large
size of the salmon. Salmon from 10
to 20112 pounds were reportedly
common nine years after their introduction. The largest salmon caught
by an angler in recent years was
taken in 1941 and weighed 19. 7
pounds (see photo) .
The salmon fishery of the Fish
River Chain remains one of the best
in Maine, despite some recent fluctuations in fishing quality. The average total catch of salmon per year
from 1957-1959 ranged from 374 in
St. Froid Lake to 2,269 in Square
Lake.
The average salmon caught
by fishermen in five lakes in 19 5 7 1959 was 17.9 inches long and
weighed 1.9 pounds.
For three
years' creel census on Long, Square,
Eagle, St. Froid, and Portage lakes,
the total catch of salmon was 15,222,
ALMON

The Fish River watershed has a drainage area of about eighty-nine square
miles and is about sixty miles long
in a north-south direction.

weighing 29,175 pounds; in other
words, fishermen caught 4.3 miles of
salmon weighing 4.6 tons.
For many years, the Fish River
Chain had been stocked with salmon,
but there was no knowledge of the
contribution of these fish to the sport
fishery. Excellent natural spawning
and nursery areas were found in the
river-like thoroughfares connecting
the lakes during the original lake

surveys in 1953. To determine the
contribution of hatchery-reared salmon to the fishery, all salmon stocked
for a three-year period were marked,
and the results were evaluated by a
three-year creel census.
For the
three-year census period, the total
recovery of stocked salmon was less
than 2 per cent in all lakes. In the·
age groups they represented, stocked
salmon contributed less than 5 per
cent to the catch in Square, Eagle,
St. Froid, Portage, and Cross lakes.
The. contributions to the catch in
Long Lake were somewhat greater,
and further studies are in progress to
determine the proper stocking policy
there.
From 1957-1959, the salmon
catch was made up of age three to
age seven fish. Salmon reached the
legal length of fourteen inches in
Long Lake at ages three and four,
and in St. Froid and Portage Lakes
at ages four and five. The age composition of the Square Lake catch
changed considerably from 1954 to
1961; age three salmon disappeared
from the catch, and age four and five
salmon were more strongly represented in 1961. This change was
caused by a slow-down in salmon
growth rate that delayed the age at
which salmon reached the legal
length of fourteen inches; it changed
from age three in 1954 to ages four
and five in 1961.
The reduced
growth rate was responsible for a
sharp decline in fishing success. A
twelve-inch length limit on salmon
is now in effect to permit fishermen
to catch the slow growing salmon
not available with the fourteen-inch
limit. The effects of the reduced
length limit are being studied.

Fish River Falls below Round Pond,
T. 14, R. 8. This falls is typical
of natural obstructions to fish
movement in the drainage.
Maine Fish and Game - Summer, 1966
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blueback trout occurs in Pushineer, De-

J_ boullie, Gardner, and Big Black lakes on the headwaters of Red River. Bluebacks are found exclusively in
deep lakes with cold water and abundant oxygen. Blueback trout are commonly taken in these waters by anglers
using worms, flies, or spinning gear. These trout do not
attain a large size in these waters; the average blueback
caught runs about seven to nine inches. The usual food
of bluebacks is aquatic insects and invertebrates.
Lake trout were once abundant in the large lakes of
the Fish River Chain but gradually disappeared after
salmon and smelts were introduced. The reason for the
disappearance of togue from these waters. is not definitely
known, but it is probably related to increased competition
from both salmon and smelts. Togue now occur commonly in only six waters in the drainage: First, Second,
and Third Chase ponds, Fish Lake, Carr Pond, and Third
Sly Brook Lake.
Smelt populations became rapidly established in the
lower seven lakes in the Fish River Chain soon after their
introduction. Impassable natural falls have prevented the
spread of smelts into Fish Lake and ponds in the Sly
Brook, Wallagrass Stream, and Red River sub-drainages.
Smelts are the main food fish for salmon in the Fish River
Chain, and they also support an important hook and line
fishery in periods of abundance. Ice fishing success for
smelts is highly variable among years, among lakes,
among months, and among various locations within any
lake. Fishing success is generally highest within the first
month after freezeup, but success also varies with the
abundance of smelts present. Smelt populations in the
Fish River Chain, as in other waters, are susceptible to
extreme natural variations in abundance. The reasons
for these variations are not fully known, but they are

Typical salmon spawning and nursery area in
Nadeau Thoroughfare, between St. Froid Lake
and Eagle Lake.

quite probably related to year-to-year variations in spawning success or survival of the young.

'f"'\-IE RIVER and

stream areas in the Fish River drainage

J_ are extremely important for two reasons: they support excellent resident populations of game fish, principally brook trout, and they are the main spawning and
nursery areas for landlocked salmon and brook trout residing in the larger lakes and ponds. Nearly every brook
and stream in the drainage contains brook trout at some
season of the year. Permanent residency by trout and
maintenance of a brook fishery for trout depend in large
measure on the ability of the water to support this species.
This ability is determined by the availability of adequate
spawning, nursery, and adult resident area, and maintenance of suitable temperature and oxygen levels.
Many of the larger streams, rivers, and thoroughfares
become too warm to support trout during hot weather
periods, and trout are forced to move into the cooler
depths of lakes or seek areas of spring influence or mouths
of brooks to survive. In fact, some of the better trout
fishing is enjoyed in waters that become too warm for
trout in hot weather but are attractive to trout when
waters are cool in the spring and fall. Thus, trout occurring in the rivers and thoroughfares may be either
residents or transients from another body of water.
Since 1954, periodic infestations of spruce budworm
have been responsible for severe damage to spruce and
fir stands in northern Maine. Parts of the Fish River
drainage were sprayed with one pound per acre DDT in
1958, 1960, and 1963 to control budworm infestations.
It is well known that DDT in sufficient quantity can cause
fish mortality, and studies were made of the effects of
DDT in fish populations in areas sprayed in Northern
Maine in 19 5 8. It was found that populations of brook
trout, minnows, suckers, and other species were reduced
considerably as a result of DDT spraying. The most
serious effect was the reduction in populations of youngof-the-year trout of the 1958 year class, but a strong 1959
Photo

by the author

year class was responsible for rapid population recovery
by 1960. It is possible that the effects on landlocked
salmon may be more long lasting, because salmon in these
lakes mature later than trout, live longer, and have a
longer life cycle, including one or two years of stream life
before moving into the lakes.

T

HE LOGGING industry has been important in the Fish
River drainage since the early days. Driving of long
logs on the waterways was common in the past but no
longer occurs. The most recent pulpwood driving operations took place on the Red River and Birch River
drainages. All log-driving operations have now been
discontinued in the Fish River drainage because trucking
has become more economical and practical.
Bulldozing of streams in conjunction with pulpwood
drives in the Red River and Birch River drainages caused
alteration of stream habitat for trout. The most serious
damage occurred in Birch River where the stream was
transformed into a flattened ditch by removing all protective cover, filling in pools, cutting off loops and turns,
and silting of trout spawning and feeding areas. The section of Red River below Pushineer Pond was widened and
flattened for pulp landings, but restoration work improved
conditions considerably.
Cutting on immediate stream and river banks can be
detrimental to trout stream habitat by removing shade
and warming the water, felling tops in the stream, and by
siltation as a result of using bulldozers and other mechanical equipment on the banks. The Department of Inland
Fisheries and Game has recommended that an uncut
strip about two chains (132 feet) wide be left on both
sides of waterways and around lakes and ponds to protect
fish habitat. Most of the larger landowners have agreed
to follow this recommendation where possible.
Fortunately, the Fish River drainage has relatively
few man-made obstructions to fish movement on its main
waterways. Few new dams have been built in recent
years, principally because log and pulpwood drives on the
main river and its tributaries have been discontinued.
No power dams or storage dams for water power now
exist in the drainage. Twenty-two obstructions to fish
movement were surveyed between 1950 and 1963, including thirteen man-made structures and nine natural falls.
Only two fishways are present in the man-made dams
studied, and these should be kept operable. Of the remaining dams, four should be removed, five are now
passable, and no recommendations were made for two
dams. Many of the nine natural falls studied are either
of no consequence to the fishery of the waters involved
or are of value in preventing the spread of undesirable
fishes.

W

is not presently a serious factor in
reducing fish production in the Fish River drainage,
with several exceptions. The most serious pollution in
the drainage occurs near the mouth of Fish River, bet":een the bridge at Fort Kent Mills and the confluence
with the St. John River. Wastes from two starch factories
and several lesser sources have lowered the water quality

to a level unsuitable for fish. The main problem is introduction of a considerable amount of organic waste which
uses up oxygen necessary for fish respiration. The problem is most serious when water temperatures rise during
periods of low river flow.
Another source of pollution that has caused problems,
in the past and is a potential hazard to fish is the starch
factory at St. Agatha on Long Lake. Organic wastes
from this factory are discharged directly into the lake,
without treatment, often causing noxious conditions in

A 19 lb. I I oz. female salmon caught
in Long Lake by Lucien Cyr in 1941.

the north end of the lake. Sludge banks of waste material
several feet thick have been observed along the lake
shores for several miles adjacent to the plant. Because
of the large water volume of Long Lake, the wastes are
eventually oxidized without serious effects on the lake's
fish populations, except possibly in the immediate vicinity
of the plant. However, oxygen analyses in the deepest
water of Long Lake have shown oxygen deficiencies that
might be attributed to pollution, and this could become a
problem in future years.

ATER POLLUTION
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Editor's note: More detailed information on the Fish
River Drainage is available in Fishery Research Bulletin
No. 6, available from Department of Inland Fisheries and
Game, Augusta.
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Biology

Notes on the history and
living requirements
of a popular game bird

The Ring-necked
PHEASANT

in Brief

Early records indicate that pheasants were released in
Maine in 1897. However, ome probably moved into
southwestern Maine earlier, from liberations in New
Hampshire and Massachusetts. These 1897 releases were
at Searsport and at Dixon Island in Rangeley Lake. The
island birds disappeared in the winter of 1899-1900. By
1912, pheasants were seen regularly around Portland and
by 1918 had reached the Lewiston-Auburn area. The
1920 Inland Fisheries and Game Commissioner's report
states that "the ring-necked pheasant has been reported
this year in quite large numbers in York County and other
southern portions of the state." By 19 31, pheasants had
been stocked in all coastal counties of Maine and some
inland areas.
T FOOD and pheasant cover are inseparable in the Northeast. Food should
be in close association with protective cover to
avoid undue exposure of the birds to enemies.
Most northeast farms, including those in Maine, have
enough cover for nesting, broods, roosting, and what we
call loafing cover, which is merely heavy cover that protects the birds from predators.
Winter food, however, is generally insufficient. Such
wild seeds and fruits as thornapple, apple, skunk cabbage,
ragweed, burdock, grape , and staghom sumac provide
some food over critical periods of the winter, but these
natural foods should be supplemented by grain, especially
corn. Other cultivated grains are readily eaten, but in
this area they are grown in only small amounts or are not
available during periods of deep snow.
Wild plants in Maine have all the qualities necessary
for shelter or cover but are not always where needed or
in the quantity needed. Swamp edges and depressions
occupied by cattails and marsh grasses are preferred
cover. Heavy growths of weeds are also frequently used.
Important winter cover is pasture juniper and coniferous
growth in its younger stages. AU these types serve as
escape cover in time of danger. Needless to say, the farther good cover is removed from food sources, the le
valuable it becomes.
Breeding cover is usually in open country in brushy
pastures, in fields of grass or grain and, rarely, in the
woods adjacent to open land. Pheasants are ground nesters, building a nest of leaves, grass, straw, or similar
material in which usually six to twelve olive brown to
pale blue eggs are deposited. Nests have been found that
contain as many as sixteen eggs, but this is a rarity. The
female incubates her clutch twenty-three to twenty-five
days.
The pheasant is polygamou , and a single cock is likely to have a harem of several hens. The cocks are vigorous and powerful, and, like the males of other polygamous species, they fight viciously for the po session of
their harem.
Here in Maine, the year to year carryover has been
determined at about 3.7 per cent of birds stocked, indicating that birds breeding in the wild form only a small
portion of the shootable population found in the fall by
Maine hunters. At the present time, upward of thirty
thousand pheasants are stocked annually by the Department of Inland Fisherie and Game.
HEASA

By Richard B. Parks
Game Biologist

s HE HAS with many good things to eat, man has
known the pheasant a long time. Remains of ancient
campfires show that primitive man was familiar with the
pheasant before the time of recorded history. The latter
tells us that pheasants were brought to Europe from the
Caucasus in the tenth century B.C. In the watershed of
the Phasis River (now Rion River), the birds became
abundant and from this geographical area came the name
"phasian bird" or "pheasant."
Science used the Latin
term Phasianus for the genus; and from Colchis, the name
of the province in which the Phasis River flows, the
specific name of the common pheasant was derived.
Thus, the technical name of Phasianus colchicus designates our common pheasant.
Through man's efforts over the centuries, many wild
birds and animals have become domesticated, but nowhere has the pheasant become truly so. This very quality has earned it widespread transportation and propagation as a sporting bird. Hunting does not make the
pheasant wild, but rather, its own natural characteristics
make it so. It is eagerly sought by thousands of hunters
and has spread to all suitable parts of the world.
Pheasants were introduced in the United States by
Governor Wentworth on his estate in New Hampshire in
1790. Richard Bache, son-in-law of Benjamin Franklin,
also released birds, at about this same time, on the shore
of the Delaware River in New Jersey. Neither of these
stockings was successful. The first known successful
stocking was made in the Willamette Valley in Oregon
in 1881. These birds multiplied rapidly, and a shooting
season was declared in 1892. The reports show that fifty
thousand birds were killed the first day.

A

6

Maine Fish and Game -

urnrner, 1966

had predicted twenty years ago that
lake trout would be the principal game fish in
one of southern Maine's smaller, cold-water
lakes, he would have been classified as some kind of
"nut." Today, however, it is not uncommon to catch
your limit of lake trout in Little Ossipee Lake in
York County. Even the chances of an angler catching a six- or eight-pounder in this lake are not out
of the question. Little Ossipee Lake has been the
pioneer in lake trout introductions in southern
Maine, but it is only one of about twenty Maine
lakes that have been added to the list of lakes
where lake trout have been introduced during the
past ten years.
What is a lake trout and what are some of the
things that should be known about this game fish?
The lake trout, Salvelinus namaycush (Walbaum.) ,
the name agreed upon by fishery biologists, the world
over, is often called togue, grey trout, Mackinaw
trout, and green trout by Maine and Canadian anglers. It is quite closely related to the Sunapee trout
and the blueback trout.
Being a member of the
char family, the lake trout is naturally distributed
from Labrador to Alaska, south to northern California, and through the Great Lakes to northern
New England. In more recent years, where lake
conditions are suitable, lake trout have been artificially introduced and are now pretty well distributed across the upper one-third of the United
States.
Lake trout are rather sophisticated in their requirements for cold, well-oxygenated water; therefore, their introduction into a lake is perhaps more
restrictive than in the case of brook trout or landlocked salmon, which can thrive in shallower lakes
that have higher water temperatures.
Because of
this sophistication, it has become the fishery management policy in Maine, when trying to establish
lake trout in a "new" lake, to stock this lake with
spring yearlings for five consecutive years, at a rate
based upon the water area in the lake in excess of
forty feet deep. This deep water should have high
levels of dissolved oxygen (up to ten or twelve parts
per million is not uncommon in natural lake trout
lakes), and water temperatures should remain in the
very low 60's and below for optimum lake trout requirements.
Aside from meeting certain chemical
requirements, a potential lake trout lake should
have, along the shorelines, adequate rubble and
boulders that these lake 'spawners can use. The lake

I

F ANYONE

Ice fisherman Arthur Ford of Auburn
took this big lake trout from Moosehead Lake. It was thirty-nine inches
long and weighed twenty-four pounds.

Life History Series

Lake Trout
LONG FAVORITES WITH ICE FISHERMEN, THESE
DENIZENS OF THE DEEP ARE FIGHTING THEIR
WAY TO POPULARITY WITH SUMMERTIME
ANGLERS AS WELL.

By Stuart E. DeRoche, Fishery Biologist
should also contain a sizeable population of smelts
which can provide food for lake trout.
After five years of stocking, an evaluation is
made to determine if a lake trout population has in
fact been established.
In many cases, when lake
trout have become established in a lake and adequate
spawning facilities are available, continued stocking
may not be necessary, because of this fish's ability
to maintain itself naturally.
When an established
lake trout population is either not large enough to
maintain itself, or the spawning facilities are not
extensive enough to support an adequate population,
lakes are put on a maintenance stocking program.
They are annually stocked with spring yearling lake
trout at a rate based upon the water area in excess
of forty feet deep but less than the rate for lakes
that are being stocked for introductions.

HE SPAWNING characteristics of lake trout differ
greatly from most members of the trout and
salmon family.
They usually spawn in the lake

T

itself, and instead of digging a nest to lay their
eggs in, as most trout do, they broadcast their eggs
over a rubble-strewn bottom. Lake trout spawning
beds are most commonly located on wind-swept,
prominent points or islands where rocky bars extend well into the lake, and usually adjacent to deepwater basins. The rubble in these nests consists of
broken rocks about one to four inches in diameter
mixed with larger boulders up to three or four feet
in diameter. If one were to observe the consistency
of the rocks left from blasting along some of our
highway projects, he would have a pretty good idea
of what ideal-size lake trout spawning rubble looks
like.
Lake trout spawn in water depths of six inches
to four feet with the bulk of. the spawning taking
place in depths of about one foot. When late-fall
and winter lake levels are maintained reasonably
stable, survival of lake trout eggs is quite high;
however, since the bulk of the eggs are deposited in
a foot of water, the level to which a lake can be
drawn down during the winter without leaving lake
trout eggs high and dry becomes quite critical.
High mortalities of lake trout eggs have occurred
in lakes where there has been an excessive winter
drawdown.
Lake trout first appear on the spawning grounds
in Maine in late October and early November when
water temperatures drop to the low 50's. Males
precede the females and are usually seen in the early
morning or evening in shallow water over rocky
bars and points. In a matter of two or three days
after males first appear on the spawning grounds,
females make their appearance, and spawning soon
begins. Spawning is accomplished by several males
(three to nine) nudging and grouping around one
or two females.
SCUBA diving has shown that
eggs are deposited near the rubble bottom, and fertilization by the male is instantaneous.
The eggs
settle to the bottom and become lodged in small rock
crevices where they are quite well protected from
predators.
By the first of April, when water temperatures are in the mid-to-upper 30's, all lake trout
eggs are normally hatched.
Spring skin diving over spawning beds has shown
that young lake trout remain in the shallow area
for only a short time after they absorb their yolk
sac and become free-swimming fry.
Small lake
trout were observed darting about near the spawning beds until the first week in May when water
temperatures were in the upper 40's.
As water
temperatures approached 50°, no young lake trout
were seen in the shallow areas. Young-of-the-year
lake trout were captured by trawl the last of May in
water depths of sixty to one hundred feet. The observations made by SCUBA diving and the knowledge gained by trawling show quite conclusively that
8

young lake trout move rapidly into deep water
shortly after they become free-swimming fry and
that there is no lengthy existence at intermediate
depths in their migration to deep water. This rapid
migration from the shallow water area, where competition and predation from warm-water species of
fish are greatest, probably accounts for the high survival of young lake trout.
By getting into deep
water early in life, they are not in competition with
as many species of fish, and the chance for escapement from predators is much better in deeper water.

T

HE FOOD of lake trout does not vary appreciably
between lakes in Maine. Lake trout less than a
year old feed exclusively on crustaceans and insects.

Lake trout show considerable variation in color, but
are generally bronze-green or blue-gray,
with many
pale spots.
The tail is strongly forked.

As lake trout become older, they eat fish as a greater
part of their diet and when they are mature, fish
predominate in their diet. The kinds of food found
in lake trout stomachs are crustaceans ( cladocera
and copepods) , insects (black flies, mosquitoes,
beetles, mayflies, stoneflies, etc.) , fish (smelts, suckers, sculpins, cusk).
The American smelt dominates the lake trout diet with white suckers and
sculpins appearing frequently.
White suckers become a greater part of the diet when lake trout are
large and presumably need a larger forage fish for
maintenance and growth.
The growth rate of lake trout varies considerably between lakes.
The following table, constructed from data taken from four Maine lakes,
confirms this statement.

AGE
Moosehead Lake
Thompson Lake
Cold Stream Pond
Branch Lake

4

5

6

14.6
15.3
16.6
15.4

16.1
16.4
17.5
18.1

18.4
17.6
19.2
20.2

7

21.1
18.6
20.6
22.7
Figures are for total length in inches.

8
22.4
20.2
22.7
25.9
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1. Ice fishermen caught more togue than summer fishermen did.
2. There was no difference between the summer
catch rates of salmon and lake trout in the two
study lakes.
3. Fishing on rainy days was no more successful than fishing on bright, sunny days for either
lake trout or salmon.
4. Weekday fishermen were more successful
than weekend fishermen in catching trout and
salmon.
This is probably because the majority
of weekday fishermen are ardent, experienced
fishermen, whereas, many weekend fishermen
fish just for relaxation and for the opportunity
to get outdoors.
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is about 50 per cent more successful in catching lake
trout than ice traps are.
Here are some answers to commonly asked questions about togue fishing, answers, that became available after the results of two Maine lakes studies
were analyzed.
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5. Lake trout caught by fishermen were smaller
and younger than those taken for study by gillnets and traps on the spawning grounds.
6. Lake trout showed great variations
in
growth between the two study lakes even though
they fed on the same kinds of food.
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requi res g reat. :sK111 111 sew 111g v11 1,,11e uaa. and keeping the bait on or near bottom. The plug fisherman
(plugger) takes great pride in locating the exact
fishing spot and selecting the right size bait and
baiting method; therefore, he likes to brag about
his ability to catch lake trout. In order to fore.stall
a riot among these two "camps," it is best to say
that both methods are most successful if the angler
knows what he is doing.
Winter fishing for lake trout in Maine is very
popular, and some anglers contend that the winter
season is the only time, of the year to catch togue.
Results from a five-year study on one of Maine's
southern lakes substantiate this claim by showing
that winter fishing for lake trout was quite a bit
more successful than summer fishing.
Ice fishing
traps and bobbing are the two methods commonly
used to catch lake trout through the ice. Results
from studies conducted in Maine show that bobbing
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7. June-caught lake trout
those caught in September.

were

larger

than

8. Most lake trout were caught at depths between forty and sixty feet during both winter
and summer fishing seasons.
Maybe the answers to these questions will help
you when you and the "boys" gather to discuss fishing experiences !

As

TIME goes by, more lakes having suitable requirements for lake trout will be added to the
growing list. Fishermen will become more adept in
catching lake trout, and they will find that this coldwater game fish will fill the gap between mid-June,
when the "hot" .salmon, brook trout, and brown
trout fishing is over, and th~end of the fishing season. So, whether you are a "dredger," "plugger,"
or a beginner, and no matter which fishing method
you choose, you can rest assured that fishing for
lake trout will be challenging and rewarding. Don't
let anyone tell you otherwise!
9

Generally speaking, and under average conditions, Maine lake trout become sexually mature as
males at about thirteen inches to fifteen inches long
(four years old) and as females between sixteen
inches and nineteen inches (six years old). · Interestingly, too, lake trout grow to be· the oldest of any
cold-water species of fish found in Maine lakes. The
oldest lake trout recorded in Maine was a tagged
fish that was caught in Cold Stream Pond in Enfield.
It was estimated to be twenty-one years old. Ages

estimated at twenty to forty years have been reported from some Canadian lakes. Up until a few
years ago, and perhaps this. is still true, a lake trout
held the world's record for the heaviest fresh-water
fish ever to be caught by rod and reel. This, fish
weighed between ninety and a hundred pounds.

is about 50 per cent more successful in catching lake
trout than ice traps are.
. Here are some answers to commonly asked questions about togue fishing, answers that became available after the results of two Maine lakes studies
were analyzed.
1. Ice fishermen caught more togue than summer fishermen did.

2. There was no difference between the summer
catch rates of salmon and lake trout in the two
study lakes.
3.. Fishing on rainy days was no more successful than fishing on bright, sunny days for either
lake trout or salmon.

4. Weekday fishermen were more successful
than weekend fishermen in catching trout and
salmon. This is probably because the majority
of weekday fishermen are ardent, experienced
fishermen, whereas, many weekend fishermen
fish just for relaxation and for the opportunity
to get outdoors.
5. Lake trout caught by fishermen were smaller
and younger than those taken for study by gillnets and traps on the spawning grounds.
6. Lake trout showed great variations in
growth between the two study lakes even though
they fed on the same kinds of food.
,...-,Wo METHODS used by Maine fishermen to catch
J_ lake trout have become quite popular as well as
competitive: "controlled-depth trolling" and "plug
fishing." In the case of the angler who prefers
trolling (dredging), his method is "best" because it
requires great skill in sewing on the bait and keeping the bait on or near bottom. The plug fisherman
(plugger) takes great pride in locating the exact
fishing spot and selecting the right size bait and
baiting method; therefore, he likes to brag about
his ability to catch lake trout. In order to forestall
a riot among these two "camps," it is best to say
that both methods are most successful if the angler
knows what he is doing.
Winter fishing for lake trout in Maine is, very
popular, and some anglers contend that the winter
season is the only time of the year to catch togue.
Results from a five-year study on one of Maine's
southern lakes substantiate this claim by showing
that winter fishing for lake trout was quite a bit
more successful than summer fishing. Ice fishing
traps and bobbing are the two methods commonly
used to catch lake trout through the ice. Results
from studies conducted in Maine show that bobbing
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7. June-caught lake trout were larger than
those caught in September.
8. Most lake trout were caught at depths between forty and sixty feet during both winter
and summer fishing seasons.
Maybe the answers to these questions will help
you when you and the "boys" gather to discuss fishing experiences!

As

TIME goes by, more lakes having suitable requirements for lake trout will be added to the
growing list. Fishermen will become more adept in
catching lake trout, and they will find that this coldwater game fish will fill the gap between mid-June,
when the "hot" salmon, brook trout, and brown
trout fishing is over, and the.end of the fishing season. So, whether you are a "dredger," "plugger,"
or a beginner, and no matter which fishing method
you choose, you can rest assured that fishing for
lake trout will be challenging and rewarding. Don't
let anyone tell you otherwise!
9

Engineers and game biologists built
this dam to keep tidal water out of
portion of Scarboro marsh. Freshened
area will benefit waterfowl.

Edwin Bates of the Maine Cooperative
Extension Service addressed a group
of teachers at the Bryant Pond
conservation
school, now in its
ninth year.

Progranis
Hatchery Supt. Edward Nadeau
fish stocking easier and faster.
tube from truck to lake.
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Maine

designed device to make
Fish are sluiced through
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Fishery Biologist Roger AuClair stocked smelt eggs in
Moosehead
Lake tributaries this spring to build up
populations of the valuable forage fish. Eggs were on
burlap where they were laid by adult smelts in hatchery .

•

in

Pictures
Game biologists released 78 Canada
geese in Maine this year in an effort
to establish breeding populations.
The birds were brought here from
New York.

Hatchery Div. is testing new fish food which is less
expensive and produces larger fish.
Salmon shown are
same age; larger was raised on pellet food, and smaller on
standard meat diet.
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INE'S
By Douglas L. Marston
Game Biologist

The snowshoe hare, also known as varying hare and
snowshoe rabbit, is one of Maine's most abundant
and popular game animals.

~~RABBITS"

in Maine could
be either of two different animals and are
generally known by our small army
of "rabbit" hunters. Most popular
and common is our snowshoe hare
(Lepus americanus). Less common
and generally restricted to the southern coastal portion of Maine is the
"cooney" or cottontail rabbit; more
specifically, the New England cottontail, (Sylvilagus transitionalis). (We
can eliminate the quotation marks
and speak generally of rabbits, but
we should remember that most
Maine rabbit hunters are concerned
with the snowshoe hare.)
From the Fish and Game Depart12

ment's annual game kill questionnaire, it appears that the interest in
hunting the rabbit is exceeded onlyby that for the deer and partridge.
The annual total of rabbits shot by
hunters exceeds that of all other game
species, with a 10 - year average
(1950-1960) of 196,000. The only
close competitor was the partridge
with a 10 - year average of 167 ,000
for the same period; waterfowl was
third with 70,000.
Research on the rabbits in Maine
has been limited primarily to a study
of the Snowshoe Hare, Its Life History and Propagation, by Joye H.
Severaid, 1942. Severaid states the
following: "Although snowshoe hares

are found throughout the State, they
are more abundant in Washington
and Hancock counties and are least
common in the western and southwestern portions.
"It is the only representative of the
bares and rabbits found in most of
Maine, but it overlaps with the extreme northern range of the New
England cottontail rabbit (Sylvilagus
transitionalis) from Androscoggin
County southward.
The snowshoe
hare can be distinguished from the
cottontail by the relative size of the
hind foot in relation to the length of
the ear. The cottontail's hind foot
is less than twice the length of its
ear, whereas the snowshoe hare has
a hind foot equal to or more than
twice the length of its ear."
In Maine, the mating season for
snowshoe hare starts about the first
of March with initial breeding taking
place during the latter part of March
or early April. Approximately thirtysix days following breeding, the female gives birth to three to four
young normally although litter sizes
of one to seven have been observed.
The majority of female hares have
three litters each year and approximately 23 per cent have four litters
per year. Litter size increases progressively from the first to the third
litter, with an average of two per
first litter, three for the second litter,
and four for the third litter.
The above information on productivity is derived from the study
of penned hares by Severaid ( 194 2);
quite likely, results in the wild would
be slightly less than these figures
indicate.
There is no indication that the
fem ale prepares a nest or selects any
particular area in which to bring
forth her young.
The young are
fully furred and able to move about
Maine Fish and Game - Summer, 1966

BBITS"
shortly after they are born. They
normally start nursing immediately
after birth, continuing to nurse for
three to four weeks. At about ten
to twelve days of age, they begin to
feed on grass or other vegetation,
but they appear to be entirely dependent upon their mother until
about three to four weeks of age.
The young weigh about two ounces
at birth and will average about two
and one-half pounds when mature.

hare, a vegetarian,
eats a large variety of herbaceous
vegetation during the summer, particularly grasses, clovers, weeds, and
the succulent portions of woody vegetation. Winter food consists of the
bark, buds, and twigs of many hardwood trees and shrubs and also of a
few conifers. Some of the more important foods in Maine are red
maple, sugar maple, mountain maple,
white birch, yellow birch, poplar,
willow, hazelnut, viburnums, blueberry, raspberry, white spruce, balsam fir, and cedar.
Snowshoe bares are found in most
woodland areas but show a decided
preference for areas that have thick,
low-level vegetation. Mature woodlands are less frequented by snowshoe bare because they lack the
younger and bushier growth that p~ovides both food and cover. With
adequate food and cover, a hare may
live its entire lifetime in an area of
less than twenty acres in size. This
twenty acres makes up the so-called
"habitat" where the hare finds its
food, shelter, and protection.
The
better the habitat or "cover" in providing the hares' needs, the more
hares it can support. So we can see
that the figure of twenty acres could
vary considerably depending upon
the quality of the habitat. A hare

T

HE SNOWSHOE
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may find all its needs in five acres, or
he may require fifty or more acres
of poor quality habitat.
Fields recently grown over with
pine and· fields planted to pine make
ideal areas while the pine are young.
As these young pine stands develop,
their use by bares increases until the
tree crown closes and eliminates the
ground cover by shading. Cut-over
woodlands show the same use by
hares with increasing use as the vegetation develops sufficiently to provide some cover; then, as the stand
continues to grow and become more
dense, it begins to shade out the
ground cover of young woody and
herbaceous vegetation, and use by
hare decreases. The period of time
in which a given area of woodland
may provide good hare habitat may
be only fifteen to twenty years.
The Fish and Game Department
has had many requests from sportsmen to restock "depleted" hare habitat. In the majority of instances, investigation of these "depleted" areas
has shown that the woodlands. have
matured to such an extent that the
low-level, bushy vegetation has become shaded and finally eliminated.
Restocking in such instances is not
the answer, as the shortage of food
and ground cover are the factors that
have reduced the hare use of the
area. Unfortunately, there is seldom
a solution to such problems.
In
most cases, the timber is much too
small to be harvested, and many
more years of growth will be required before the trees reach maturity. The increasing adoption by
many woodland owners of selective
timber harvesting practices should
greatly improve hare habitat in the
future. Through cutting of some of
the trees every fifteen to twenty
years, the timber stand will contain
trees of all sizes and ages as well as
sufficient ground vegetation to provide both food and shelter for the
hare.
Hare will often utilize separate

The hare's "snowshoes"
make it
possible for him to get around in
even the deepest, lightest snow.

Hind foot of the snowshoe hare (top)
is much larger than the hind foot
of the cottontail rabbit.

I

areas for food and shelter, with cutover woodlands providing the food
and dense conifers providing the
cover. Should such food areas lack
sufficient protective cover, predation
often is the factor limiting the hare
population.
Predation is a normal
mortality factor which affects any
hare population, but it becomes more
important in areas of poor cover
where the hare must come out into
the open to feed. Some of the more
common predators of the hare are
the great horned owl, bobcat, fisher,
fox, and weasel.
The high reproductive rate of the
snowshoe hare is nature's way of
providing for natural mortalities by
predation and other causes.
If it

were not for these natural mortalities, populations would increase rapidly. With an annual production of
eight young per female hare each
year, one pair of hare oould multiply
to a population of 6,250 individuals
in five years!
Periods of abundance and scarcity
are common with the snowshoe hare.
Generally, these fluctuations occur
every nine to eleven years. Many
theories have been advanced on the
causes of these so-called cycles, but
there has been no general agreement
among biologists on the exact cause.
The great variety of factors working
for and against any animal population is so complex that it is doubtful
if any single factor can be designated
as the cause for these changes. It is
14

probably more logical to assume
that, at certain times, factors will be
such as to favor an increase in the
population, and, at other times, adverse factors will combine to decrease the population. Many workers who have studied snowshoe hare
populations over long periods of time
have felt that disease has been the
main cause of population crashes.
Others have felt that large populations of predators have been the
main cause of these fluctuations.
Still more have felt that major
weather changes were the chief
cause.
More recent theories on the cause
of periodic decline in populations of
hares seem to be that they are due
to a combination of factors such as
disease, parasitism, predation, and
ecological changes in the habitat
rather than to any single factor.
HARES are brought to the
Fish and Game Department
for investigation of diseases and
parasites. Probably the most easily
observed parasite is the tick, which
may be seen around the head or ears.
Ticks feed on the blood of the hare
and often become quite large. They
have no effect on the edible quality
of the meat. In some parts of the
United States, ticks are responsible
for the transmitting of tularemia
among hares. This is an infectious
bacterial disease which can be transferred to humans. This disease has
never been known to occur in our
Maine hares.
Hare are sometimes afflicted with
tapeworms in the immature or cyst
stage of development. They may
occur as multiple sacs around the intestines and liver or as large composite sacs in the leg and back
muscles. Tapeworms have no serious effect on hare unless they interfere with vital organ functions.
There are several roundworms
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found in the hare, with one common
in the lungs, one in the intestines,
and another in the tarsal joint of the
hind leg.
The alternate host for most of
these worms is usually dogs and
foxes, so it is advisable to burn up
the inedible parts of a hare rather
than feed them to a dog.
The most common protozoan disease of hare in Maine is coccidiosis.
This disease may affect the liver or
intestines
In liver infections, numerous yellowish-white nodules will
be observed on the surface. Normally, adult hares suffer no ill effects
from this disease in the wild; but in
captivity, high mortality often occurs, particularly among young hares.
In most instances, the parasites
that are common to the· hare are removed when cleaning the animal, but
thorough cooking of the meat is always recommended.
To adapt itself more particularly
to our Maine conditions, the hare
has two important characteristics
that aid in its survival. One is the
protective coloration that nature provides. The hare is brown in summer
to match the general color of the
ground in the woodlands, but along
in November he begins his change to
snow-white for the winter season.
The hare is often very vulnerable
during this period of change, as he
may be caught without snow on the
ground after his change to winter
color. The change back to brown
begins in early March and is completed by May or early June.
Another characteristic of the hare
is the adaptation of the hind feet for
running in light snow. They are extremely elongated and flattened, with
thick, stiff fur, and resemble snowshoes. This gives the hare considerable advantage over many of its
predators and the hunter's dog.
These adaptable, prolific and fleetfooted game animals have shown an
amazing ability to take care of themselves under Maine conditions, and
we look forward to management of
laws, and habitat to insure that optimum numbers will be available in
the years to come.
Maine Fish and Game-
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Biology in Brief
of the different forms of animal life common to Maine, few are looked upon with such misunderstanding as are the leeches or "bloodsuckers," as
they are often called.
The leeches are a group of invertebrates - animals
without backbones - which live primarily in fresh water,
but there are many marine as well as land species. The
land leeches are found mostly in the tropics. About
forty-four fresh-water species are found in the U. S.
Leeches abound in warm, sheltered shallows where
there is little wave action and where plants, stones, and
debris afford concealment. Members. of the same species
may occur in lakes, ponds, slow streams, springs, and
marshes. Close examination of the habitat during the
day may reveal only a small number of leeches, as they are
chiefly nocturnal.
During hot periods when shallow areas dry up, some
leech species survive by burrowing into the mud bottom.
Winters are spent in a dormant state in the bottom, below
the frost line.
The bodies of all leeches are divided into thirty-four
true internal segments. The mouth is located in the first
few segments and is surrounded by an oral sucker. The
tail end is equipped with a larger, disc-shaped sucker on
the underside of the body. This sucker is used primarily
as a means of attachment, and it can be used in coordination with the oral sucker so the leech can creep
along much like an inchworm.
Although most species have characteristic shapes,
leeches are highly muscular; and by expansion and contraction of these muscles, their shapes can be changed
quickly. Some Maine leeches are less than one-quarter
inch long when mature. Other species may stretch out a
full eight inches when swimming.
Two of the four leech families found in Maine are
excellent swimmers and can move along rapidly with
graceful movements. Another family consists of very
poor swimmers which when disturbed, roll up in a ball
and sink to the bottom.
Leeches are known collectively as "bloodsuckers," but
only a few species will take blood from warm-blooded
animals. Many leeches are scavengers, feeding on dead
animal matter. Others feed primarily on small invertebrates such as snails and worms. One entire family of
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leeches is known as "fish leeches." They feed on the surface mucus, blood, and tissue fluids of fish.
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in leeches is quite unusual. Individuals
are both male and female, but one cannot fertilize
itself. Two leeches join for fertilization of each other.
Members of one family carry their fertilized eggs in
capsules on the underside of the body. Here the young
are hatched and remain attached to the adult until they
attain quite a large size.
EPRODUCTION

A Look At

LEECHES
By Peter M. Bourque
Fishery Biologist
In the remaining three families, the fertilized eggs are
deposited in cocoons which pass over the body and are
deposited into the water and settle to the bottom. Most
cocoons are deposited between May and August. Some
species produce batches of eggs for periods of five or six
months. After a variable period of growth, the young
leeches emerge from the cocoons and become independent. Little is known about the life span of leeches, but
those present in Maine are relatively short-lived.

O

WHAT IMPORTANCE
are leeches? As previously
mentioned, one family is parasitic on fish. Large
infestations of this leech can cause fish mortality, but this
is an unusual situation and does not occur often.
The remaining three families are of no real importance
to fish although some species have been found to be of
great value as food for our native brook trout. On numerous occasions, we have found trout stomachs full of
leeches. In some of the small trout ponds in Maine,
leeches appear to be the most readily available food for
the brookie.
Now, people are concerned with eliminating leeches
in certain areas. Leeches sometimes become so abundant
in swimming areas that they constitute a nuisance to
bathers. Unfortunately, there are no effective measures
that can be taken to completely eliminate leeches in a sizeable body of water. Temporary control in localized areas
may be attained by applying one-hundred pounds of
powdered lime per acre of water every day. Salt has the
same temporary effect. The practice of placing pieces of
fresh meat and bones in the water has worked successfully
in some cases. The meat and bones can be removed from
the water periodically and the leeches destroyed. In
small farm ponds, leeches have been controlled successfully by placing a pair of domestic ducks on the pond.
The domestic white duck is a voracious leecheater!
F

Dorsal (top) and ventral views of typical leech,
with head end to the right. Ventral view
shows sucker on tail end.
Maine Fish and Game - Summer, 1966
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"GAME MANAGEMENT
AREA" by law is. any
tract of land or body of water owned or
leased by the Maine Fish and Game Department for the purpose of producing wild animals and
birds and improving wildlife conditions. These improvements. specifically include the regulation of
hunting, fishing, trapping, and boating, and the control of water, food, plants, cover, animal disease,
predators, and many other items.
Game management areas differ from game preserves and game sanctuaries in that a game management area can be opened to hunting and trapping
by the Commissioner of Inland Fisheries and Game
when he· believes it to be in the best interests of the
state. But on a game preserve, it is illegal to hunt,
trap, pursue, shoot, or kill any wild animal or any
game or other wild birds, at any time, or to carry
firearms thereon except as provided by law.
We have eighteen game management areas in
Maine that are entirely owned by the department
and an additional twenty-eight under lease agreement with their owners but under our control for
game management.
These areas are· distributed
over the entire state. At the present time, the Department of Inland Fisheries and Game has some
twenty thousand acres of land on these areas. under
various. kinds of management.
The largest area, Frye Mountain, is. located in
the Montville area of Waldo County and contains
approximately five thousand acres. The primary
objective of this project is. to maintain and improve
habitat for wildlife; recreational uses consistent
with the above objective are authorized.
It is an

A

Game Mana~
Although intended primarily
to benefit wildlife, these
tracts are productive m
many other ways.

Improvement of habitat for upland game birds and animals
is the primary objective at Frye Mountain.
Food and
cover strips such as this are attractive to many species.

upland area including a 1,140-foot high mountain.
Each fall, hunters look forward to hunting pheasants, as well as deer, ruffed grouse, and woodcock.
Snowshoe hares are also hunted from October
through March.

Sw

AN ISLAND in the Kennebec River at the head
of Merrymeeting Bay is the oldest management
area we own. Purchased in the early 1940's, it is
by far the best known of all our lands. Historically,
the island has long been noted as a resting and feeding area for the migratory waterfowl using the
Atlantic Flyway. The 1,400-acre island was also
famous as a camping area for the Kennebec Indians
long before the white man made his appearance on
the scene.
This area which provided sustenance first to the
Indians and then to white men who cultivated and
preserved it, is under intensive management to offer
food and shelter to wildlife. Fields that once held
the farmer's crops or grazed his sheep and cattle
now produce ladino clover and grain for the deer
and geese.
Maine Fish and Game -
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gement Areas
By Stephen E. Powell
Assistant Chief, Game Division
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Nine man-made ponds, the last two built in 1965,
provide safe resting areas for the ducks during the
hunting .season as this area is a game preserve as
well as a game management area and, consequently,
closed to shooting.
Swan Island serves as a wildlife laboratory.
Here, in 1947, a successful deer deterrent was developed.
Over the years, many experiments in
game management, largely food plantings and cover
manipulation, have been tested prior to their endorsement for use elsewhere.

Water level control for the benefit of waterfowl is
the main concern at areas such as Ruffingham Meadow.
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Manuel II.
(Hodgdon)~

j.. Old

j..st.
.j,.. Fahi Pond
!Embden)

Pond Farm
(Howland)

Albans

II. Madawaska Marsh
.Aif'
!Palmyra)
Frye Mountain
I Montville I

~
Chesterville.£

..J,.. Brownfield
0

MEADOW' like Madawaska Marsh,
Manuel, St. Albans, Pokey, Scammon, Great
Works, Fahi Pond, Chesterville, Pennamaquan,
Brownfield, Sandy Point, and Old Pond Farm are
game management areas being managed primarily
for waterfowl production. Their water levels are
controlled by concrete or log crib dams. The surrounding uplands produce a sustained crop of pulpwood, logs, and Christmas. trees, which are handled
on a stumpage fee basis. Some of the department's
lumber needs as well as cedar posts are cut on the.se
areas.
The great salt marshes of the Scarboro area and
its adjacent field serve both waterfowl and upland
species. The Newfield and Jonesboro areas are primarily for upland game.
Both Swan Island and Frye Mountain produce a
surplus of hay and forest crops which are· harvested
and sold. In many cases, 50 per cent of the money
received from the sale of these products. is. returned
to the town in which the area is situated, in lieu of
taxes collected from previous owners. Recently, the
sale of pulpwood stumpage from the Chesterville
area returned five hundred dollars to that town.
All of our so-called lease agreement marshes are
designed and operated for the production of waterfowl. These areas, on private land, were built by
the department and will revert to the landowners
after a period of several years, in return for allowing the department to control and manage, the areas
during the period of the lease.

is an effective way to increase a wildlife crop. Our management areas
prove this, and serve as demonstration areas for
the general public and hunters, They will help keep
Maine a better place to live and work in.

H
Department-owned
waterfowl areas
are indicated
with duck symbols,
upland
areas by deer.
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The smolts are held immobile in a
foam-padded, spring-closed cradle.

The needles on the assembled
tags
are used to sew the tag under the
dorsal fin of the salmon smolts.

Needles and Thread
By Richard E. Cutting
Salmon Commission Biologist

needles
and
thread are not particularly
useful in fishery biology studies.
But the value of needles took on
great importance as tools during
a salmon smolt tagging project in
February.
The Atlantic Salmon
Commission and the U. S. Bureau
of Sport Fisheries and Wildlife
have co-operated on the tagging
of 83,130 smolts.
Local women
at the East Orland federal hatch-

O

RDINARILY,

ery and at the Cobb hatchery at
Enfield speedily sewed individual
tags under the dorsal fins of the
fish.
The salmon were held in the
hatcheries until April and then
were stocked into the Machias
and N arr aguagus rivers.
They
moved into the sea within the
month.
Tag returns from the Gulf of
Maine and other far-off waters

As the tagged smolts fall out of the cradles, they
.
are carried back to the hatchery pools by water running
in the trough in front of the taggers.
18

will provide valuable migration
information.
Tag returns to the
river where stocked will permit
comparison of the survival of the
one - year - old and two -year - old
smolts used in the project. Interagency co-operation plus. the anticipated fisherman co-operation
will guarantee success of one of
the largest Atlantic salmon tagging projects undertaken anywhere.

Tags are left purposely long. Otherwise, the salmon's
rapid growth rate at sea could cover the tag and
prevent future identification.
Maine Fish and Game-
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Biology in Brief
or fish hawk, as it is commonly known,
is the largest member of the hawk family in Maine
(except for the bald eagle) . The male bird is
slightly smaller than the female and attains an overall
length of 21 to 24.5 inches witha wing span of 54 to 72
inches. The sexes are similar, with the upper parts dark
grayish brown, the head and nape marked with white, and
the under-parts white. The breast of the female is always
spotted or streaked with grayish brown. Due to its large
size, the osprey is often mistaken for an eagle. However,
it is easily distinguished from the eagle by its white or
mottled under-parts. The under-parts of the eagle are
always dark.
There is only one species of osprey, and it ranges
over the greater part of the world. The subspecies found
in Maine - Pandion hallaetus carolinensis (Gmelin) occurs over the entire North American continent with the
exception of a narrow zone above the latitude of middle
Hudson Bay. Breeding occurs from Florida to Hudson's
Bay and Alaska. The winter range extends from South
Carolina to northern South America. Osprey have also
been recorded in Peru and Paraguay.
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By Kenneth H. Anderson, Game Biologist
as the osprey was known to the Indians, is
well adapted to its principal occupation of fishing.
The body feathers are tough and oily, and the head
feathers are extremely heavy to cushion the shock of
plunging into the water. The osprey locates its food by
soaring thirty to one hundred feet above the water. When
the bird spots a fish, it hovers for a moment, folds its
wings tightly, and plunges head first into the water, emerg-
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ing a few seconds later with the fish in its talons.
The Indians felt that this bird possessed the power of
luring fish to the surface by means of an oily substance
contained in its body. They also believed that if bait
was touched with this substance, it would be impossible
for the fish to resist it. While the magical powers of the
osprey may be ,open to debate, its fishing ability is unquestioned. The osprey is gifted with a reversible outer
talon which allows it to grasp its prey with four opposing
talons. The initial grasp is so strong that the bird has
been known to have been drowned by its intended victim.
Large fish, with the osprey still firmly attached, have been
washed up on shore. A Maine fishery biologist witnessed
a near drowning of an osprey, The bird, firmly attached
to a large fish, was given a merry ride above and below
the water's surface before it could release its talons. The
bird floundered in the water, climbed upon a rock, shook
the water from its feathers, and flew away none the worse
for its experience. However, once the osprey is airborne with its prey, the grip is relaxed, and the fish is
turned so that its head is facing the direction of the flight.
Usually, the osprey heads for a favorite feeding site to
consume its catch.
No preference is shown for any particular species of
fish. Carp, suckers, pike, pickerel, perch, tomcod, alewives, menhaden, sunfish, hornpout, and to a lesser extent
trout and salmon have been recorded as being eaten by
the osprey. Occasionally, a frog or water snake may be
taken, but this is the exception rather than the rule.

nesting site is usually a tall, dead tree
near a large body of water. However, nests are common in salt marshes, on rocky ledges, cliffs, sand dunes,
cross-arms of telephone poles, and on abandoned houses.
New nests are generally small; they increase in size as new
material is added year after year. Knight, in his. book
The Birds of Maine, reports the following measurements
of an osprey nest found on an island in Penobscot Bay:
outside diameter, 5 feet 10 inches; circumference at the
base, 23 feet; height, 3 feet; and depth of inside hollow,
3 inches. It has been reported that a nest on a ledge at
the entrance to Pulpit Harbor was used for almost a
century.
Two to four eggs which vary in size and in color from
white or dusky white to a light reddish-brown, blotched
and spotted with varying shades of brown, are laid about
the middle of May in the nest constructed of sticks, brush,
and rubbish. The young are hatched in twenty-seven to
thirty-five days.

T
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NLIKE the other birds of prey, the osprey is often a
colony nester. Palmer, in his book Maine Birds,
states that in 1866-67 there were ten to twelve nests at a
point in the Damariscotta River, and in 1885, thirteen
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(continued on page 2 7)
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TURTLES
By Philip Andrews, Fishery Biologist
HEN MOST people think of a turtle, they picture a clumsy creature pushing his shell along
on stumpy, slow moving legs. It may surprise you
to know that certain turtles are· classed with some
of the fastest four-legged animals in the world, but
there is a hitch - these turtles have to be in the
water. Nevertheless, some of the large· sea turtles,
swimming with their wing-shaped legs, can attain
speeds rivaling the swiftest human runners.
Most turtles are slow, both in movement and in
evolutionary development.
The history of this
"lizard with armor" goes back more than one hundred million years. Through the process of evolution, the turtle developed legs which were attached
to the body inside the rib cage. The ribs, which
actually form the basic structure of the shell, are
overlaid with bony tissue and finally with coarse,
thick scales called laminae. The large domed part
covering the turtle's back is. known as. the carapace.
The smaller section protecting the belly is the

W

plastron.
Like all other reptiles, turtles are cold-blooded.
During prolonged periods of cold they become inactive, and most find shelter underground or burrow
into the mud; here they lie dormant until higher
temperatures arouse them.
URTLE EGGS are laid in the spr ing or early summer. They are spherical or elliptical and are
usually white with soft, leathery shells. The num-

T

years.
Some are capable of living a century or
more although this is a rarity in the wild. Incidentally, there is no sure-fire way of finding a turtle's age. The scales of the carapace show growth
rings just as fish scales do, but these are not a reliable age indicator in turtles.
Turtles breathe by means of lungs, primarily.
Many water turtles have a throat lining which is
used as a sort of gill, enabling them to remain submerged much longer than they could on their lung
air alone.

0

fresh-water and land turtles. found in
Maine, the common snapping turtle (Chelydra
serpentina) is the largest. A few snappers have
been known to reach seventy pounds, but in Maine
a thirty pounder is a big one.
The snapper is well known and little loved. He
is found in sluggish .backwaters and ponds. His
food consists of animal and plant material. While
it can hardly be denied that this turtle will take fish
or small animals if opportunity presents itself,
much of the animal food eaten is dead or dying. In
short, the snapper is. probably more garbageman
than predator.
Usually a short tempered soul on land, the snapper is not particularly dangerous in the water, and
he will attempt to stay away from swimmers. While
the snapping turtle can inflict a nasty wound, the
biting power of this fellow is usually overrated.
The painted turtle (Chrysemys picta) is also
commonly seen in Maine. Its dark carapace is bordered with red and yellow; the plastron is bright
yellow, and the head yellow-striped. Painted turtles
are often found basking on a partly submerged log
or rock. The slightest noise sends them dropping,
F THE

Snapping turtle

Painted turtle

Wood turtle

ber of eggs laid varies from one to more than two
hundred, depending on the species.
After digging a nest in soil, sand, or decaying
vegetation, the female arranges the eggs and covers
them with the excavated soil. The nest is not protected by the parents, and the eggs are sometimes.
lost to raiding skunks or raccoons. Egg incubation
is greatly affected by temperature and humidity.
Most eggs will hatch in two to three months, but
some have been known to overwinter. After hatching and breaking from the nest, the young are on
their own.
Some species reach maturity in as little as. three
20

helter-skelter, into the water. This turtle is easily
tamed and will thrive on table scraps.
The wood turtle (Clemmys insculpta) is common to some areas of southern Maine. Its carapace
is rough and dull brown with faint yellow markings.
The neck is brick red. This turtle is often found
on land. It favors vegetable material, particularly
berries, as food.
Other turtles sometimes found in Maine are
the musk turtle (St.ernotherus odoratus) and the
spotted turtle (Clemmus guttata). The box turtle
(Terrepene carolina), with its hinged plastron, may
also be present in parts of southern Maine.
Maine Fish and Game - Summer, 1966

Frequently seen but seldom recognized
or understood, these aquatic insects
are important members of
Text and Drawings
the complex water
By Malcolm A. Redmond
community
Fishery Biologist
the largest
group of insects known.
The group is named Coleoptera which comes. from the
Greek words coleos, meaning
sheath, and pteron, meaning
wing. Thus, all adult beetles can
be identified easily by their large,
hard forewings which cover the
back like a sheath or shield.
There are more than 264,000
known species of beetles in the
world, with at least 26,276 occurring in the United States.
Comparatively few of these live
in water; those that do belong to
only 13 out of 150 families.
The life cycle of all beetles includes four stages: the egg, the
larva or grub, the pupa, and the
adult. Some aquatic beetles have
only one stage living in water
while in others, all stages except
the pupa are aquatic. Eggs are
usually deposited under water
and hatch after a few days or
weeks.
Larvae is the correct
term for the young of aquatic
beetles.
Larvae begin to feed
immediately after hatching. The
larval stage is the major growth
period in the life of the insect,
whose size frequently increases
as much as one hundred times.
The larva then enters the nonf eeding pupa stage in which it
changes to the adult form. This
is the same amazing change that
the· caterpillar undergoes to become a butterfly.
The insect travels very little or
not at all during the pupa stage.
Quite frequently, larvae sheathe
themselves in a paper-like case
or cocoon for the pupa stage.
Following pupation, the adults
emerge, feed for a variable pe-
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riod of time till they become
sexually mature, then breed to
produce the eggs which will start
the next generation. Almost no
growth takes place during the
pupal or adult stages, final size
having been established during
larval life.

HE FOLLOWING
water beetle
family groups have been selected as being generally repre-

T

sentative of water beetles. Members of each of these families
occur in Maine.
Whirligig beetles :
These are
probably seen more often than
any other aquatic beetles. The
small, metallic-black adults occur
in colonies on the surface of
lakes, slow streams, and backwater eddies, floating calmly or
circling and skimming about in
swift, irregular curves. The colony scatters and whirls rapidly
when disturbed, becoming quite
difficult to catch. Captured individuals exude a milky fluid with
a peculiar odor. Because of this
odor, "apple smeller" or "mellow
bugs" are other common names

~

B.

A.

C.

A. Adult whirligig beetle (X3).
B. Adult head, side view,
showing eyes for above-the-water
and below-the-water
viewing.
C. Whirligig beetle larva.
A and C adapted from
Robert

W. Pennak,
copyright

Fresh-water Invertebrates of the United States,

Press Co.
A originally
from
C originally
after Wilson,
1923.
B redrawn from Jaques,
How to Know the Insects
copyright 1947, Wm. C. Brown Co. (all by permission)'.

lnsects

19?3,
in

The

Ronald

Kansas.
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applied to whirligig beetles.
Insects falling on the water ·
surface form the bulk of the
adult food supply, but some dead
animal matter and vegetation are
also eaten.
The most distinguishing f eature of adult whirligig beetles is
the compound eyes which are divided so there is one pair for
looking below the water and another for above-the-water viewing at the same time.
Adults overwinter in mud or
debris at the bottom or edge of
the pond or stream.
Eggs are
laid on submerged vegetation in
the spring; hatching is dependent
on temperature and may take
from a few days to several weeks.
The larvae breathe by means of
gills. In mid to late summer, the
larval whirligig builds the pupal
case of earth pellets, sand, and
debris, usually on vertical plant
stems just above the water. The
pupal stage lasts a bo ut one
month, after which time the
adults emerge. Adults are more
abundant in the fall and breathe
air directly.
Predaceous diving beetles:
All
members of the predaceous diving beetle family are aquatic and
are very well adapted for water
life.
Adults range from 1/16
inch to 11/2 inches in length.
Color is shiny black or brownish
black, sometimes marked with

B.
A.
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dull yellow, green, or bronze.
The body is more flattened from
top to bottom than the whirligig
beetles, and there is only one pair
of eyes. A clean, mud-free bottom and the presence of aquatic
vegetation in relatively slow currents are requirements of these
beetles.
The female deposits her eggs
under debris along the shore, on
floating vegetation, or within the
living tissues of aquatic plants.
The egg hatches into an elongated, spindle-shaped larva with
a large head. Many species have
to surface for air frequently.
"Water tiger" is a nickname applied to the larvae of this family
because of their carnivorous food
habits and voracious appetites.
Larger species feed on numerous
small animal forms including fish
fry, tadpoles,
and dragonfly
nymphs.
Adults have similar
food habits.
After growing to
the proper size, the larva forms
its pupal cell a short distance up
on shore, often under stones,
vegetation, or debris.
From a
few days to as long as two
months later, the adult emerges

C.

from the pupal cell.
Some adult predaceous diving
beetles have long, flattened, hairy,
hind legs which move in unison
like oars to make them very good
swimmers. The adults are excellent flyers and have been found
as much as six miles from any
body of water.
Adults must come to the surface every few minutes to replenish the air supply which they
keep under the wing sheath. This
stored air is rebreathed by passing into and out of several body
ports called spiracles.
Mature diving beetles may live
and reproduce for two or three
summers, but only one generation
is produced each year.
Either
the adult or larval predaceous
diving beetle may overwinter, depending on the particular species
involved.
Water scavenger beetles:
Scavenger beetles are an important
family with a number of aquatic
species. More than 160 species
occur in the United States, and in
many areas, they are the most
abundant aquatic beetles.
Adults feed on vegetation and
some dead animal matter.
Size
varies from 1/16 inch to about
11/2 inches. They are black and
more rounded than predaceous
diving beetles. Clublike ends on
the antennae and the alternate
swimming movements of their
hind legs are features separating
them from the diving beetles.
Adults breathe and renew their
air supply at the surface in much
the same manner
as. diving
beetles. The adults overwinter,

A. Adult predaceous diving

stage (X 1.5). C. Larva (XI).

beetle (X 1.5).

B. Pupa

from
Penna k, Fresh-water Invertebrates of the
United States, copyright 1953, The Ronald Press Co. (by
permission).
B originally
from Wilson,
1923.
Robert

A and

B adapted

W.
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water.
The copper colored larvae are broadly oval and very
much flattened. This body shape
and coloration give rise to the
nickname "water pennies." The
unusual shape allows the larvae
to adhere tightly to rocks. Larvae feed on algae growing on
rocks and pebbles.
Water pennies breathe by pairs
of gills located on either side of
the under part of the abdomen.
Only larvae overwinter, and the
life cycle takes two years.

W

HIRLIGIG, diving, scavenger,
and riffle beetles. are the
most common Maine water
beetles.
Water beetles provide
food for fish, waterfowl, and
many wild mammals. Many families of land beetles are also important in this way when they
are washed or fall into the water.

C.
A. Adult water scavenger
C. Egg case or cocoon.

beetle (X3).
A,

B, and

B. Larva (X3).

C adapted

from Robert W.
Pennak, Fresh-water Invertebrates of the United States, copyright
1953, The Ronald
Press Co. (by permission).
A originally
from
Insects in Kansas. B originally from Wilson,
1923.

Suggested References
and in some species there may be
two generations per year.
Most members of this group
deposit their eggs in a cocoon.
The cocoon may be carried on the
hind legs of the female, it may
float freely in the water, or it
may be fastened to submerged
aquatic plants or surface debris.
The primary food of the larvae
is small, aquatic animals. Larvae
of many species must surface
frequently to renew their air supply. Only the rearmost pair of
spiracles is functional. The larva burrows into the damp earth
on shore and forms a pupal cell.
Long spines on the pupal case
prevent contact with the moisture. During pupation, the other
pairs of spiracles become perforated and usable for breathing.
Riffle beetles: Riffle beetles form
a small family and, as the name
implies, live on rocky or gravel
bottoms of wave - swept shores
or shallow, rapid streams.
The
swift-water habitat is unusual
among aquatic beetles.
Adults
are small, oval, flattened, and
Maine Fish

and Game -
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easily overlooked. The body is
covered with hairs which hold a
film of air when submerged. Because of the trapped air and the
swift current, the beetles must
creep about clinging strongly to
whatever they are walking on.
Legs of the adult are not adapted
for swimming.
Occasionally
adults leave the water to sun
themselves.
Eggs are deposited on the undersides of rocks, beneath the
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A. Adult riffle beetle (X3). B. Top
view of larva (X3).
C. Underside
view of larva (X6). A, B, and C adapted
from Robert W. Pennak, Fresh-water
Invertebrates of the United States,
copyright
1953, The Ronald
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Typical salt marsh on the Maine
coast. Note meandering
stream
and numerous potholes.

Wetlands

For Tomorrow
By Kenneth H. Anderson
Regional Game Biologist

I

we are all aware that wetlands are vanishing
at a rapid rate ...
that urbanization, agricultural
drainage, and highway demands are all taking their
toll ... that marshland - because it is wet, mucky, and
to some, unsightly - is low in value and is often selected
as the site for the municipal dump or as an area to be
drained and filled because of the insect problems attributed to it.
Many people will say, "So what? What good is it?
We can't use it for water skiing or swimming because it's
too shallow and has weeds growing under and on the
water. Why worry about this useless land and water
when the only thing that uses it is a few ducks once in a
while? Besides, we have plenty of marshes, bogs, and
swamps in other parts of the state."
The Maine Fish and Game Department has to agree
that on the surface, these arguments appear to have some
merit. However, when we consider all aspects, we come
to these conclusions:
'M SURE

1.

24

Because waterfowl are migratory birds, breeding,
resting, and wintering habitat is essential for
their survival.

2.

The weeds which hamper some of our activities
provide essential food and cover for waterfowl.

3.

Marshland supports or attracts many other forms
of wildlife including mink, muskrat, raccoon,
otter, water birds, geese, amphibians, fish, reptiles, and even deer.

4.

Marshland is economically productive and can
provide a high per-acre return through the harvest of fur, fish, and game.

5.

The value of watching a brood of ducklings
skittering here and there, furbearers working or
playing, or a flight of black ducks landing simply
cannot be measured in dollars and cents.

Unfortunately for the wetlands, many of the states
south of Maine have experienced a rapid industrial expansion and population explosion. The June, 1965,
"Supplementary Report on the Coastal Wetlands Inventory of Long Island, Connecticut, and Massachusetts,"
published by the U. S. Fish and Wildlife Service, cites the
following losses of coastal wetlands between 1954 and
1964:
Long Island:
12,635 acres (29.23 per cent) of the
43,215 acres surveyed in 1954;
Connecticut: 2,179 acres (12.80 per cent) of the
17,018 acres surveyed in 1954; and
Massachusetts:
1,010 acres (2.42 per cent) of the
41,627 acres surveyed in 1954.
This may not sound like an excessive amount, but I would
Maine Fish and Game-
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coast.
Note meandering
stream
and numerous potholes.

Wetlands For
I

we are all aware that wetlands are vanishing
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as the site for the municipal dump or as an area to be
drained and filled because of the insect problems attributed to it.
Many people will say, "So what? What good is it?
We can't use it for water skiing or swimming because it's
too shallow and has weeds growing under and on the
water. Why worry about this useless land and water
when the only thing that uses it is a few ducks once in a
while? Besides, we have plenty of marshes, bogs, and
swamps in other parts of the state."
The Maine Fish and Game Department has to agree
that on the surface, these arguments appear to have some
merit. However, when we consider all aspeots, we come
to these conclusions:
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Because waterfowl are migratory birds, breeding,
resting, and wintering habitat is essential for
their survival.

2.

The weeds which hamper some of our activities
provide essential food and cover for waterfowl.

3.

Marshland supports or attracts many other forms
of wildlife including mink, muskrat, raccoon,
otter, water birds, geese, amphibians, fish, reptiles, and even deer.
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playing, or a flight of black ducks landing simply
cannot be measured in dollars and cents.
Unfortunately
for the wetlands, many of the states
south of Maine have experienced a rapid industrial expansion and population
explosion.
The June, 1965,
"Supplementary
Report on the Coastal Wetlands Inventory of Long Island, Connecticut, and Massachusetts,"
published by the U. S. Fish and Wildlife Service, cites the
following losses of coastal wetlands between 19 5 4 and
1964:
Long Island:
12,635 acres (29.23
43,215 acres surveyed in 1954;

per cent)

of the

Connecticut:
2,179 acres (12.80 per cent)
17,018 acres surveyed in 19 54; and

of the

Massachusetts:
1,010 acres (2.42
41,627 acres surveyed in 1954.
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This may not sound like an excessive amount, but I would!
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emphasize that these losses include only the coastal or
tidal areas for this period. Inland marshes are also being lost.
Under these conditions, land values, soar, and land
that was once called wasteland has an increased value.
When land values are rising, it becomes increasingly difficult to justify the acquisition of wetlands at industrial
prices.

R

that in due time the same demands will be
made of our wetlands in Maine, we began a project
in 1962 to inventory our existing and potential wetlands.
Similar inventories initiated by other states and the federal government provided us with a basic approach. By
incorporating our own ideas with established inventory
methods, we developed a workable procedure for our
purpose.
In other surveys, only the existing wetlands were
classified. However, we feel that it is just as important
to inventory potential wetland sites as to classify and catalog existing ones.
We classify as existing areas all marshes, bogs,
swamps, and shallow, weedy coves, inlets, and outlets
of lakes, ponds, and rivers with year-round waiter supplies.
A potential wetland is an intermittently flooded or imperfectly drained area which will provide waterfowl habitat
if permanently inundated.
In many instances, an existing or potential wetland
can be improved by raising the water level, blasting potholes, channelling, controlling undesirable vegetation, or
installing level ditches. These management possibilities
are recorded for each area visited.
Our major tasks were the establishment of a systematic procedure for locating existing and potential wetlands
and the selection of a working unit which could be described, defined, and easily located in the field. As we
were going to inventory wetlands, a working unit based
EALIZING

Practices such as draining and filling are gradually
eliminating
many valuable marshes. Ditch (right) was
dug in an attempt to control insects.
Portion of salt
marsh (below) was filled for home site.

Potential wetland could provide
waterfowl habitat if permanently
inundated.

vert to acres. We measure from the photograph rather
than from the topo sheet, for the sake of accuracy.

A

office phase is completed for a watershed,
the delineated areas are checked and classified in
the field. We usually go on foot but sometimes use a
boat or airplane.
This appraisal and subsequent classification are based
on many factors. For the sake of uniformity, we use
broad classifications described by the Bureau of Sports
Fisheries and Wildlife: Inland Fresh, Coastal Fresh, and
Coastal Saline. These groups are divided into nineteen
classification units.
Examples of some of these units follow:
FTER THE

INLAND FRESH AREAS
Type 1 - Seasonally Flooded Basins or Flats. Found along
stream courses. Soil usually well drained during the growing
season, and often in agricultural use. Used at times by feeding ducks if flooded while food plants are available. (Incidentally, very little of this type is found in Maine.)

on the drainage area or watershed of a major river seemed
like a logical one. Major watersheds were too large to be
used as working units, and were divided into sub-watersheds of a size convenient for both the office and field
phases of the project. Thus, we divided the state into
major and minor watersheds and prepared a detailed description of that portion of the major watershed contained
in each sub-unit.

wildlife management from the University
of Maine who were familiar with aerial photogrammetry were employed during the summer. Using aerial
photographs and topographic maps, they systematically
scanned each watershed or working unit, from the mouth
of the major stream to its headwaters. To insure complete coverage, they traced all tributary streams, as encountered, from their confluences with the main stream,
to their headwaters. Lakes, ponds, marshes, swamps, and
imperfectly drained areas appearing on the photograph or
the map were marked and numbered.
On the older "topo" sheets, open water areas are in
blue, and wet areas (marshes and swamps) are also in
blue but are marked by a symbol like a tuft of grass. On
new editions, wet areas are green and marked with blue
symbols. On black and white aerial photos, water and
imperfectly drained areas show as dark gray or black.
There are several techniques for reading aerial photographs. Using a stereoscope, a trained observer can determine the flatness of an area and can delineate the size
of the wetland. After he outlines the extremities, the area
is measured with a compensating polar planimeter, an instrument used to measure the area of irregular shapes.
The planimeter measures in square units which we con-
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COASTAL FRESH AREAS
Type 12 - Shallow Fresh Marshes, Coastal. Soil always
waterlogged during growing season and may be covered by
as much as six inches of water at high tide. Vegetation
mainly grasses, cattails, and sedges.
COASTAL SALINE MARSHES
Type 16 - Salt Marshes. Soil always waterlogged during
the growing season but rarely covered with tide water. Common plant is salt meadow cord-grass.

In order to standardize the collection and tabulation
of data, we designed a form with entries for forty-two
items. The form is divided into three groups, each de. signed for completion at a particular phase of the investigation. Group I contains entries for items which are determined during the office phase, i.e., the basic data such
as the name of the area, location, map or photo source,
size, etc. Group II contains appraisal items such as wetland type, recreational uses, vulnerability, pollution, major
plant genera present, evaluation for waterfowl, etc., and
is completed as the area is checked in the field. Group
III is completed only when the area is being considered
as a unit for acquisition or intensive management.
A data sheet like this is completed for each area
checked in the field. To make it easier to locate the areas
described, we construct a map of the watershed, with wetland areas marked and numbered, which we file with the
date sheets. The completed data sheets bear numbers
corresponding to the map. They are filed as existing or
potential areas for each major and minor watershed.
When a question arises about an area, it is a simple matter to go to the file, find the area on the map, and refer
to the data sheet filed with the corresponding number in
the watershed folder. In time, we hope to transfer our
data to a punch card system to make the information
easier to use.
Maine Fish and Game - Summer, 1966

work will be required to make a
complete inventory of Maine wetlands. To date,
our activities have been confined to the coast and areas
immediately adjacent. The tidal areas from the Canadian
border in Washington County to the New Hampshire
border in York County have been inventoried, as 'have
the inland areas of Waldo, Knox, and Lincoln counties.
We have checked and classified 398 inland areas that
total 54,818 acres. Of this total, 153 areas. (37,366
acres) are "existing" and 245 ( 17 ,452 acres) "potential"
waterfowl areas. An interesting note is that only 61
(14,957 acres) of the 153 existing areas have a moderateto-high rating for waterfowl, and only 86 (8,333 acres)
of the 245 potential areas have this rating.
Our inventory at this point shows that we have 146
salt marshes 10 acres or more in size, which total only
15,937 acres. It shows also that we have only 47,259
acres of tidal mud flats exclusive of sandy beaches and
ledges.
Is it any wonder that we become concerned over the
loss of even one salt marsh or tide flat?

M

ANY SUMMERS'

Osprey
(continued

from

page 19)

pairs nested at Great Pond marsh in Phippsburg. It has
also been reported that at one time there were approximately two hundred nests on Gardiner's Island, Long
Island, New York.
Once numerous, ospreys, like many other unprotected
birds, were sharply reduced in numbers in the late 1800's.
By 1900, the ospreys were rare in the State of Maine.
Norton, in a manuscript note published in Palmer's Maine
Birds, stated in part, "These fine birds paid the penalty
of being abundant and solicitous of the welfare of their
nest; the birds were attractive targets for the blood-thirsty
beings who deemed themselves 'sportsmen' in destroying
hawks. Another cause of destruction was the market
value of richly-colored bird eggs among collectors; the
handsome eggs of this hawk were easy to obtain and
brought a few cents in the egg market." However, protection and the old superstition that to kill an osprey
brings bad luck have helped to restore this bird to its
rightful place in Maine.

Pathology Notes
More than sixty wild animals have been sent to the
Animal Pathology Diagnostic Laboratory at the University of Maine since January. Twenty-nine of these were
deer, of which twelve ( 40 per cent) were in a state of
starvation. This was measured by the loss of weight and
loss of fat throughout the body, including the bone marrow. Starved deer have bone marrow that is red or yellow and gelatinous. Only four of these died of starvation. The others were either killed on the road or by
dogs. Predation accounted for the loss of fifteen (not
Maine Fish and Game - Summer, 1966

counting the unborn lambs), and nine of these were in
good physical condition, indicating that dog killing occurs
in the healthy as well as the starved deer when conditions
are right for predation.
About half of the deer were infected with the meningeal worm, Pneumostrongylus tenius. However, these
thread-like worms apparently caused little damage; only
three deer showed any signs of injury due to this parasite.
We are hoping to get a chance to look at some moose
heads from either sick or road-kill moose to determine if
this meningeal worm is present.
Other wildlife examined included bobcats, raccoons,
beaver, otter, hares, and foxes. Most of the snowshoe
hares showed stomach worms and tapeworm cysts, but
they were all in good physical condition. Several foxes
showed severe mange.
All local rabies suspects which have been sent to us
have been referred to the State Department of Health and
Welfare, and all such specimens have been negative.
However, the finding of rabies-positive foxes in Aroostook since April has placed the entire northeastern section of Maine on the alert. It is hoped that the sources
of these new outbreaks can be determined so that specific
controls can be made effective.
- J. F. Witter, D.V.M.
Editor's Note: Dr. Witter is head of the Animal Pathology
Department at the University of Maine. He provides a valuable diagnostic service for the Fish and Game Department,
assisting in our surveillance of Maine's wildlife.

.Operation Golden Eagle
A "Golden Passport" to the nation's top outdoor
recreation areas represents the greatest bargain yet for
campers, hikers, boaters, fishermen and other outdoor
enthusiasts, according to the U. S. Department of the
Interior.
This wallet-sized card will admit you and all those
accompanying you in a private vehicle into approximately
7 ,000 federal recreation areas; and for as many times as
you want during a one-year period. Since many of these
federal areas charge entrance fees, the $7 Golden Passport can more than pay for itself on one vacation.trip,
The Federal Recreation Area Entrance Permit, however, is much more than just a bargain for the outdoorminded public. It is also an investment in the outdoor
recreation future of the United States because the money
from its sale goes into the Land and Water Conservation
Fund.
This fund, which is also supported by receipts from
the sale of surplus federal land and a tax on motor boat
fuels, will provide a major boost for the nation's outdoor
recreation resources. Forty per cent of the fund will be
used to create additional federal recreation areas such as
national parks, recreational facilities at federal reservoirs,
and others. Sixty per cent of the fund will go to states,
counties, and municipalities in the form of recreation
grants to be matched 50-50 from local revenues.
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Wildlife Quiz

Notes

1. True or false :

and
Co1D1Dent
Speers Honored

Leave Heads and Tails

Commissioner Ronald T. Speers
was recently selected to receive
one of the nation's top conservation awards. He is one of ten
professional conservationists in
the U. S. to receive the award
presented annually by the American Motors Company.
A career conservationist,
Speers is serving his second
three-year term as head of the
Department of Inland Fisheries
and Game.
The American Motors awards
were inaugurated thirteen years
ago to emphasize the need for
conserving the nation's natural
resources.
They are presented
for outstanding personal efforts
by individuals in various areas of
conservation.
Each winner receives a sculptured bronze medallion and an
honorarium of $500.

On Game Fish
Fishermen are reminded that
heads and tails must be left on
most game fish, unless being prepared for immediate cooking.
Any salmon, trout, togue, or
black bass must have both its
head and its tail attached, according to the law, which was
changed to include tails by the
102nd Maine Legislature.
Also, for the purposes of this
law, smoking does not constitute
cooking.

Waymon 0. Giggey
Waymon 0. Giggey, 65, of
Thorndike, Maine, died in a
rest home on March 1, 1966,
after a long illness.
He had been employed by
the Department of Inland Fisheries and Game since 1955 as
custodian of the Frye Mountain and R uffingham Meadow
game management areas.
Mr. Giggey was born in
Woodland, Maine, Sept. 2, 1900,
and was a life-long resident of
this state.
Surviving are his widow, the
former Eunice Gardner, four
daughters, and one son.
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MOVING?
If you are moving, please drop us

a line and give both your present
mailing address and' your new one,
including zip codes. We must have
this information at least four weeks
in advance of the next publication
date. The magazine is not forwarded
automatically,
and undeliverable
copies are not returned to us.

Leeches
are found only in fresh
water.
2. What is the approximate
number of young a female
snowshoe hare has in one
year? A. 3 ; B. 8 ; c. 11 ;
D. 17.
3. Which common member of
the trout family found in
Maine does not dig a nest
to lay its eggs in?
4. T'rue or false: Although
quite agile on the ground,
the fisher is. slow and
clumsy when in a tree.
5. What is a turtle's carapace?
6. Name two fish species in
Maine of which the male
builds the nest and later
guards the eggs and youngsters.
7. Which of the following are
stages in the life cycle of
beetles? A. egg ; B. larva ;
c. pupa; D. adult.
8. True or false : The male
pheasant mates for life
with a single female.
9. How do fish obtain their
oxygen?
10. Which of the following
Maine ducks will nest in a
hole in a tree· or in a duck
nest box? A. wood duck;
B. green-winged
teal; c.
black duck; D. hooded
merganser.
(Answers

are on page 31)

Forest Fire Laws You Should Knou: About
It is unlawful:
1.

To kindle or use any fire on the land of another:
a.

in the organized townships without permission of the land-owner.

b.

in the Maine Forestry District without an out-of-door fire
permit from the state fire warden. (Except in Maine Forest Service authorized campsites or lunch grounds.)

2.

To leave any out-of-door fire unattended at any time.

3.

~o disca~d from any vehicle upon a public or private way a
lighted cigarette, cigar, match, live ashes, or any other substance likely to cause a fire.

KEEP MAINE GREEN

KEEP MAINE SCENIC
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Maine Guides Organizing
With an eye toward upgrading
conditions
for Maine's
2,000-plus
guides, Commissioner Speers has initiated a move to organize them.
Last March, all guides were invited to Augusta to get grass roots
opinions as to what course should be
taken.
A surprisingly large turnout
had· a long and profitable session,
following an opening greeting from
Governor John H. Reed.
The main outcome of the meeting
was the formation
of the Maine
Guide Council,
composed
of ten
guides, each representing a different
section of the state. Heading up the
Council is Warden Supervisor David
G. Priest.
The Council is to have regular
meetings to discuss objectives
set
forth during the March meeting and
to make recommendations
to the
Commissioner relative to the guiding
profession.
Meanwhile,
the Information
and
Education Division is in the process
of compiling a list of guides and their
individual qualifications and specialties. Such a list will be helpful to
sportsmen interested in obtaining the
services of a guide.

Would you believe a fisherman caught a bobcat while trolling
for salmon at Maine's East Grand Lake? Would you believe a
$15 bounty was collected? It's true! Warden Erwin Bonney of
Orient reports 'that Earl Spooner of Weston was trolling a supervisor streamer fly when, he spotted a bobcat swimming in the
lake. A little maneuvering of the boat put the 'cat within hooking range.
The fifteen-pound feline was hooked, reeled in,
boated, and presented to Warden Bonney for bounty certification.
We wonder whether a wet bobcat fights as hard as a salmon at
the end of a fly line?
Warden Eric Wight of Medway is a member of the elite
Warden Rescue Unit and is prepared to face danger in many
forms. Here, in his words, is another kind of situation wardens
are sometimes faced with: "One morning last week I received a
phone call from a woman who lives in Grindstone. She began
excitedly to tell me that there was a wounded animal in her field,
trying frantically to reach the woods beyond. I finally ascertained who was calling - a neighbor from a couple miles up 'the
road.
"I asked if she could identify the animal, and she said 'No,
but it will soon be in the woods.'
"I jumped in my car and went up. There were two women
and a man down the road from the house pointing toward the
woods. Upon looking through my binoculars, I observed a large
paper bag being buffeted along by an occasional breeze.
"When I told them, they all felt pretty sheepish. But I advised them not to feel bad.
"Exciting things like that don't happen in Grindstone every
day!"

License Fees
Resident
Hunting (under 16)
.
Hunting (16 and older)
.
Combination hunting and fishing
.
Fishing
.
Archery
.
Fishing:
3-day
.
(Exchangeable
for season)

$ 1.00
3.75
6.75
3.75
5.00
4.50
.25

Nonresident
Big game (necessary for deer
and bear)
.
Small game
.
Small game, junior (under 15)
Archery
.
Fishing: season
.
Fishing: junior (under 16) ..
Fishing:
3-day
.
Fishing:
7-day
.
Fishing:
15-day
.
(Exchangeable
for season)

$30.25
15.25
10.25
15.25
9.75
4.25
4.50
5.25
6.75
3.25

For other fees, please write to
the department
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Hundreds of visitors are attracted daily to the department's
fish hatchery and game farm
~ry Mills. Ma~y make
a day of it, picnicking and en1oying close-up views
of many species of Maine wildlife.

a7
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A Twin Launching
New Programs to Provide Launching Sites and
a Uniform Marking System on Maine Waterways.
By Eugene P. Hart

Waterways Supervisor
Maine Park & Recreation Commission

HE OUTBOARD Boating Club of America estimates $2,500,000,000was spent on boating last
year as compared to less than one billion in 1947.
A total of 7,865,000recreational boats were used by
39,325,000 persons who participated in recreation
boating during the year.
Staggering'!
But consider, if you cruise Maine waters, the
number of craft you will see, ranging from punts to
luxury yachts.
The impact of the boating boom has resulted in
Maine's launching new programs. under the State
Park & Recreation Commission to meet the demands. One provides for establishment of a network of new launching sites. The other gets Maine
started on the task of marking our waterways under
a uniform system designed to make navigation
easier and to advance the cause of safety.
Park & Recreation Commission Director
Lawrence Stuart says the Commission sees its role
under legislation approved in 1965 as a co-ordinating force. "We want to work closely with communities, in the boat launching field, providing technical assistance and funding to allow construction
of facilities where needed. It is not our intent to
compete with private business. In marking our
waterways, the Commission hopes citizens groups
will assume much of the responsibility with our help
and guidance."

T

We estimate 90,000 craft are using Maine's
thousands of miles of Atlantic coast and 2,500 inland lakes and ponds. The Bureau of Watercraft
Registration & Safety, with which the· Commission
is working closely, reports an additional 3,700 craft
were licensed last year.
The necessity for the boat launching program
was reflected by the support from fish and game
and boating organizations.
The program will be financed by the Boat Facilities Fund with 1% per cent of the gasoline tax ear-

CARDINAL SYSTEM NAVIGATION

CHANNEL MARKER
- Boat should pass
to south or west of
buoy.

CHANNEL MARKER
- Boat should pass
to north or east of
buoy.

AIDS

OBSTRUCTION
MARKER - Boat
should not pass
between buoy and
nearest shore.

These buoys are used where there is no well-defined channel.
Redstriped white buoy indicates an obstruction near shore that should be
avoided.

BEWARE

DANGER!
Warns of rocks, reefs,
dams, snags, or other hazards.

.
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BOATS KEEP OUT!
Marks waterfalls,
swim areas, rapids, and other
restricted
areas.

marked for the fund by the Legislature. By the
end of the year, income should total $150,000, with
additional revenues expected at the rate of $60,000
every six months.
With these funds available, the Commission
hopes to work with communities on the basis of a
25 per cent local, 25 per cent state, and 50 per cent
federal formula of funding for launching sites. The
federal share is available under the Land & Water
Conservation Fund Act, which is being administered
in Maine by the Commission.
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Two dozen new launching areas are expected to
be completed in the year ending December 31. In
the years ahead, it is our goal to build many m9·re
where facts and figures give them priority under a
master plan which is being developed by the Commission in co-operation with other state agencies.
Both the departments of Inland Fisheries & Game

and Sea & Shore Fisheries have surveyed waters
and facilities to provide data on which to base this
plan.
The second program, the waterways. marking
system, is now the basis for an education program.
Eventually, all waters not marked by the U.S. Coast
Guard will be subject to this system.
We hope that in many cases, sportsmen will do
the actual marking of lakes and ponds, adopting the
statewide system. Nearly forty states have adopted
or are considering a similar network of buoys.
Booklets. on this program are available without
charge from the Park & Recreation Commission,
Augusta, Maine 04330. We hope that if you go
boating you will get acquainted with this new system. You will be hearing more and more about
it in the years ahead.

STATE

"?()It,

-+

MARKS LEFT SIDE
OF CHANNELBoat should pass to
right of buoy.
WHEN

RETURNING FROM MAIN WATER BODY OR
PROCEEDING UPSTREAM.

OTHER MARKERS
Blue

(,()a(e't ~

~lU~

MARKERS

MARKS RIGHT SIDE MARKS CENTER OF
OF CHANNELCHANNEL - Boat
Boat should pass to may pass either side.
left of buoy.

ANCHOR BUOY - For
permanent placement to
moor or anchor watercraft.

OBSERVE

PARK

CHANNEL

DIVERS FLAG - Indicates
presence of divers.
Boaters should exercise
caution.

, , ,

~/

~

tfue

~'t4
INFORMATION! Tells distances,
locations, other official information.

OBEY

CAUTION! Type of control is
indicated within the circle such as
No ski, Speed zone, No anchoring.
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Answers to Wildlife Quiz on Page 28
1. False.
Although leeches are found primarily in fresh water, there are
also marine and land species.
2. B. 8. They usually have three litters a year, with a total of eight young
bunnies.
3. Lake trout, or togue, usually broadcast their eggs over windswept, rocky
areas in lakes. The eggs settle into crevices between the rocks, where they
are safe from predation.
4. False.
The fisher is one of the fastest tree-traveling
mammals known.
It can overtake a red squirrel or a marten in a tree. On the ground, the fisher
can even outrun a snowshoe hare.
5. The carapace is the dome-shaped covering on the turtle's back, commonly
called its shell.
6. Largemouth bass, smallmouth bass, sunfish, stickleback, and black crappy.
All but the stickleback are members of the sunfish family, by the way.
7. They all are.
8. False.
The cocks usually have a harem of several hens.
9. Fish obtain their oxygen from water passing over flie gills. Closing the
gill covers, opening the mouth, and expanding the cheeks causes water to flow
in. Closing the mouth, contracting the cheeks, and opening the gill covers
causes water to flow out over the gills. Gills are made up of a fine network
of capillaries or very small blood vessels with walls so thin that oxygen can
pass from the water into the blood and carbon dioxide can pass from the blood
into the water.
10. A. and D. The common goldeneye is another hole-nesting duck.
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An Editorial:
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